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(54) Coupling for hose and method of manufacturing the same 

(57) A coupling for coupling hoses comprising a pair 
of coupling main bodies (1a, 1b) that are structurally 
identical and undiscriminable for male and female. Each 
of said coupling main bodies (1a, 1b) is provided at the 
front end surface with a sealing surface (6) for mutual 
abutment and at the front end with a plurality of engag- 
ing projections (8) and engaging recesses (7), each of 
said engaging recesses (7) being arranged between 
any two adjacent engaging projections (8), so that the 
engaging projections (8) and the engaging recesses (7) 
of the two coupling main bodies (1a, 1b) can be comple- 
mentarily engaged with the corresponding engaging 
projections (8) and engaging recesses (7) of the other 
coupling main bodies (1b, 1a). The engaging projec- 
tions (8) are provided with respective hooked anchor 
sections (9) that are peripherally engaged to restrict 
axial movement and consequently couple the pair of 
coupling main bodies (1a, 1b). 
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Description 

This invention relates to a coupling for connecting 
fire fighting hoses or the like or for connecting a hose 
and a pump or some other apparatus and to a method 5 
of manufacturing such a coupling. More particularly, the 
present invention relates to a coupling comprising a pair 
of coupling main bodies that are structurally identical 
and not discriminable as male and female and to a 
method of manufacturing such a coupling. 10 

Plug-in type couplings for connecting hoses includ- 
ing fire fighting hose are known. A plug-in type coupling 
of the type under consideration typically comprises a 
pair of coupling main bodies that are to be brought into 
axial engagement with each other to connect hoses. 75 
Such a plug-in type coupling is defined by Japanese 
Industrial Standards J IS B 9911 and referred to 
"Machino-shiki coupling", which is currently very popu- 
lar. 

Such a plug-in type coupling can connect and 20 
release hoses with simple operation and hence is 
advantageously used as a coupling for connecting fire 
fighting hoses that requires an enhanced level of fast 
and reliable operability. 

However, such a known plug-in type coupling com- 25 
prises a pair of coupling main bodies that are discrimi- 
nable as male and female. In other words, a plug-in type 
coupling is comprised of a male metal fitting and a 
female metal fitting and two male or female metal fittings 
cannot be brought into engagement if they are put 30 
together. Thus, there arises a problem when fire breaks 
out and fire fighting hoses have to be connected for 
extension that male or female metal fittings are put 
together for hose connection by mistake. This is a prob- 
lem that should preferably be totally eliminated for fast 35 
and reliable fire fighting operations. Additionally, such a 
known plug-in type coupling is costly because two struc- 
turally different metal fittings, a male metal fitting and a 
female metal fitting, have to be manufactured for it. 

In view of the above identified problems of known 40 
plug-in type couplings, it is therefore an object of the 
present invention to provide a plug-in type coupling 
comprising a pair of complementary coupling main bod- 
ies that are structurally identical and hence not discrim- 
inable for male and female and can connect and release 45 
hoses with simple operation in addition to that they are 
structurally simple and reliable and can be manufac- 
tured at reduced cost. 

According to the invention, the above object and 
other objects are achieved by providing a coupling com- so 
prising a pair of coupling main bodies having respective 
sealing front surfaces that are brought into axial abut- 
ment with each other when the main bodies are put 
together. Each of the coupling main bodies is provided 
with a plurality of engaging axial projections and a plu- 55 
ralrty of engaging axial recesses that are arranged 
peripherally and alternately. The engaging projections 
and the engaging recesses of the paired coupling main 
bodies are complementary relative to each other so that 




they become engaged interdigitally when they are put 
together. Additionally, each of the engaging projections 
is provided with a hooked anchor section to be peripher- 
ally secured to the corresponding engaging projection 
of a matching coupling main body in order to hold the 
paired coupling main bodies together and prohibit their 
mutual axial movement. 

Thus, the paired coupling main bodies of a coupling 
according to the invention are structurally identical and 
complementary so that they can be coupled with each 
other without discrimination of male and female. Addi- 
tionally, the coupling main bodies can be coupled with 
each other with simple operation of axial ly leading the 
engaging projections of one of the main bodies into the 
respective engaging recesses of the other main body for 
mutual engagement. Such paired coupling main bodies 
are structurally simple and identical and hence they are 
highly reliable. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is a perspective view of a first embodiment of 
the invention; 

FIG. 2 is a partially cut away lateral view of the first 
embodiment of FIG. 1, showing* a part thereof in 
longitudinal cross section; 

FIG. 3 is an enlarged partial plan view of the first 
embodiment of FIG. 1 ; 

FIG. 4 is a partially cut away lateral view of a sec- 
ond embodiment of the invention, showing a part 
thereof in longitudinal cross section; 
FIG. 5 is a partially cut away lateral view of a third 
embodiment of the invention, showing a part 
thereof in longitudinal cross section; 
FIG. 6 is a partially cut away lateral view of a fourth 
embodiment of the invention, showing a part 
thereof in longitudinal cross section; 
FIG. 7 is a transversal cross sectional view of the 
fourth embodiment taken along line 7-7 in FIG. 6; 
FIG. 8 is a partial plan view of a fifth embodiment of 
the invention; 

FIG. 9 is a perspective view of a sixth embodiment 
of the invention; 

FIG. 10 is a partial plan view of the sixth embodi- 
ment; 

FIG. 1 1 is an enlarged partial plan view of the sixth 
embodiment of FIG. 10, showing the locking mech- 
anism thereof; 

FIG. 12 is a perspective view of the locking mecha- 
nism of FIG. 11; 

FIG. 13 is a partial plan view of the locking mecha- 
nism in an unlocked state; 

FIG. 14 is a partial front view of one of the coupling 
main bodies of the embodiment of FIG. 9; 
FIG. 1 5 is an enlarged partial plan view of a seventh 
embodiment of the invention, showing the locking 
mechanism thereof; 

FIG. 16 is an enlarged partial plan view of an eighth 
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embodiment of the invention, showing the locking 
mechanism thereof; 

FIG. 17 is an enlarged partial plan view of the 
eighth embodiment of the invention similar to FIG. 

16 but showing the locking mechanism thereof in a 
different state; 

FIG. 18 is an enlarged partial plan view of the 
eighth embodiment of the invention similar to FIG. 

17 but showing the locking mechanism thereof in 
still another different state; 

FIG. 1 9 is a partially cut away lateral view of a ninth 
embodiment of the invention, showing a part 
thereof in longitudinal cross section; 
FIG. 20 is a longitudinal sectional view of the 
plunger of the urging mechanism of the embodi- 
ment of FIG. 10; 

FIG. 21 is a front view of the plunger of FIG. 20; 
FIG. 22 is a perspective view of the viscous body of 
the plunger of FIG. 20; 

FIG. 23 is a a graph illustrating the performance of 
the plunger of FIG. 20; 

FIG. 24 is a longitudinal sectional view of the 
plunger of FIG. 20 held in position; 
FIGS. 25 A to 25C are view of various viscous bod- 
ies that can be used for the purpose of the inven- 
tion, illustrating how they work; * 
FIG. 26 is a longitudinal sectional view of one of the 
coupling main bodies of an eleventh embodiment of 
the invention; 

FIG. 27 is a longitudinal sectional view of one of the 
coupling main bodies of an eleventh embodiment of 
the invention; and 

FIG. 28 is a perspective view of a coupling main 
body, illustrating how it is machined. 

Now, the present invention will be described by 
referring to the accompanying drawings that illustrate 
preferred embodiments of the invention, which are 
designed for use with fire fighting hoses. FIGS. 1 
through 3 illustrate a first embodiment of the invention. 
The embodiment of coupling comprises a pair of cou- 
pling main bodies 1a and 1b, which are securely fitted to 
respective fire fighting hoses 2a and 2b. 

Each of the coupling main bodies 1a and 1b has a 
substantially cylindrical tube main body 3 provided on 
the inner peripheral surface with an indented hose fitting 
section 4. The front ends of the fire fighting hoses 2a 
and 2b are led into the respective hose fitting sections 4 
and pressed against the latter from the inside by 
respective caulking rings (not shown) so that the outer 
surfaces of the coupling main bodies 1a and 1b are held 
in sealing contact with the inner surfaces of the respec- 
tive hose fitting sections 4. 

A cylindrical sealing surface carrying member 5 is 
screwed onto the inner peripheral surface of each of the 
tube main bodies 3 at the front end of the latter, the front 
end of the cylindrical sealing surface member operating 
as sealing surface, and a sealing member 6 which is 
typically a rubber packing is fitted to the sealing surface. 



Thus, when the coupling main bodies 1a and 1b are 
brought into axial engagement, their sealing members 6 
and 6 abut each other to make the insides of the tube 
main bodies 3 and 3 communicate with each other and 

5 keep them hermetically sealed relative to the outside. 

Each of the tube main bodies 3 and 3 has at the 
front end thereof a plurality of, e.g., six, engaging pro- 
jections 8 that are integral with the tube main body. The 
engaging projections 8 are peripherally arranged at reg- 

10 ular intervals and axially project from the sealing sur- 
face of the sealing surface carrying member 5. The 
gaps separating the engaging projections 8 operate as 
so many engaging recesses 7 so that, when the cou- 
pling main bodies 1a and 1b are axially put together, the 

15 engaging projections 8 of the coupling main body 1 a are 
received by the respective engaging recesses 7 of the 
coupling main body 1b while the engaging projections 8 
of the coupling main body lb -are received by the 
respective engaging recesses 7 of the coupling main 

20 body 1a for complementary or interdigital engagement. 
Note that the engaging recesses 7 has a width 
slightly greater than that of the engaging projections 8 in 
the first embodiment so that the engaging projections 8 
may be peripherally slidable by a given distance when 

25 the engaging projections 8 and the engaging recesses 7 
are brought into axial engagement. 

Each of the engaging projections 8 is provided on 
one of the lateral sides (hereinafter referred to as the 
first lateral side) thereof with a stepped and hooked 

30 anchor section 9 to be peripherally engaged with the 
stepped and hooked anchor section 9 of the corre- 
sponding engaging projection of the other coupling 
main body. Therefore, as the coupling main bodies . 1a 
and 1b are put together to make the engaging projec- 

35 tions 8 to be received by the respective engaging 
recesses 7 for axial engagement and then rotated rela- 
tive to each other to bring the first lateral side of each of 
the engaging projections 8 dose to the corresponding 
first lateral side of the corresponding engaging projec- 

40 tion 8 of the other coupling main body, the hooked 
anchor sections 9 of the two engaging projections 8 are 
axially engaged with each other to securely connect the 
coupling main bodies 1a and 1b as shown in FIG. 3. 
Each of the hooked anchor sections 9 is provided at a 

45 base portion thereof with a curved section 1 1 for pre- 
venting any accumulation of stress from occurring in the 
engaging projection. Additionally, each of the engaging 
projections 8 is provided at the front end corner of the 
other one of the lateral sides (hereinafter referred to as 

50 the second lateral side) thereof with an arcuate guide 
section 1 2 so that the guide sections 1 2 of each pair of 
mated engaging projections 8 abut each other as the 
coupling main bodies 1a and 1b are put together for 
mutual engagement. 

55 Each of the engaging projections 8 is still addition- 
ally provided on the second lateral side with an urging 
mechanism 10 which is a plunger mechanism compris- 
ing an urging member such as a steel ball 1 5 protrusibly 
housed in a cylindrical casing member 14 and a spring 
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1 5 to protrude, the urging 
member 1 0 being buried in the second lateral side of the 
engaging projection 8. Thus, as the engaging projec- 
tions 8 are received by the corresponding engaging 
recesses 7, the steel balls 15 of each pair of mated 
engaging projections 8 abut and push each other to 
urge the second lateral sides of the projections 8 to 
move away from each other so that the first lateral side 
of each of the engaging projections 8 is urged to come 
close to the corresponding lateral side of the other adja- 
cently located engaging projection 8 and the hooked 
anchor sections of these adjacently located engaging 
projections 8 come into mutual engagement. 

The above described embodiment of coupling oper- 
ates in a manner as described below. To connect the 
coupling main bodies 1a and 1b with each other, they 
are placed vis-a-vis in a substantially coaxial state as 
shown in FIG. 1 and then put together in such a way that 
the engaging projections are received by the respective 
engaging recesses 7. Since the engaging projections 8~ 
having an identical profile and arranged with regular 
intervals, they may be received by any engaging 
recesses 7. Thus, if. the number of engaging projections 
8 is six on each coupling main body, they can be 
brought into engagement with the corresponding 
engaging recesses 7 by rotating the coupling main bod- 
ies 1a and 1b by about 30° at most relative to each 
other. In other words, the fire fighting hoses 2a and 2b 
connected to the respective coupling main bodies 1a 
and 1b do not have to be subjected to excessive twisting 
motion to bring the coupling main bodies into mutual 
engagement. 

As the coupling main bodies 1a and 1b are 
engaged with each other, the front end of the first lateral 
side of each engaging projection 8 abuts the front end of 
the corresponding first lateral side of the corresponding 
engaging projection 8 so that practically no gap is left 
between the oppositely disposed second lateral sides. 
However, since a guide section 12 is arranged at the 
front end corner of the second lateral side of each 
engaging projection 8 and the oppositely disposed arcu- 
ate guide sections 12 abut and smoothly guide each 
other, the front ends of the engaging projections 8 are 
not inappropriately caught halfway toward the respec- 
tive fully engaged positions. As the mated engaging 
projections 8 come into axial engagement, the steel 
balls 15 of the urging mechanisms 10 arranged on the 
second lateral sides push each other to urge the first lat- 
eral sides of the engaging projections 8 to come close to 
each other. Once the hooked anchor section 9 arranged 
on the first lateral side of each of the engaging projec- 
tions override the front end of the mate, the mated 
hooked anchor sections 9 are urged by their urging 
mechanisms to come into peripheral engagement with 
each other as shown in FIG. 3, where they are not axi- 
ally movable, so that consequently the paired coupling 
main bodies 1a and 1b are firmly connected to each 
other. Under this condition, the sealing members 6 are 
deformed to a certain extent under pressure to maintain 
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the sealed condition of the coupling main bodies 1a and 
1b as described earlier. 

The coupled coupling main bodies 1a and 1b can 
be released from each other by rotating them in the 

5 opposite directions with hands against the urging force 
of the urging mechanisms 10 until the hooked anchor 
sections 9 that are in a locked state become unlocked 
and simultaneously pulling the coupling main bodies 1a 
and 1b away from each other. 

w Since the paired coupling main bodies 1 a and 1 b of 
the above first embodiment are structurally and dimen- 
sionally identical, they can be connected to each other 
for certain without discriminating if they are male or 
female so that they may be fitted to the both ends of a 

15 hose or the delivery pipe of a pump. There can be no 
mistaking a male main body for a female main body or 
vice versa, leading to mismatched abortive coupling. 
Additionally, since the coupling main bodies 1a and 1b 
are structurally identical, they can be manufactured at 

20 reduced cost. 

The engaging projections 8 of the above embodi- 
ment can be handled with ease because they are 
received by the respective engaging recesses 7 with a 
peripheral gap and allowed to show a little displace- 

25 ment. The peripheral gap between adjacent engaging 
projections 8 also prevents them from being blocked 
against mutual engagement by foreign objects such as 
grains of sand and, therefore, the coupling can be oper- 
ated with an enhanced level of reliability. 

30 FIG. 4 shows a second embodiment of the inven- 
tion. In this embodiment, the tube main body 3 and the 
sealing surface carrying member 5 of each coupling 
main body are coupled together by means of respective 
threaded sections 20 and an annular engaging member 

35 21 having engaging projections 8 and engaging 
recesses 7 is rotatably fitted to the tube main body 3 
with balls 22 arranged therebetween. The balls for link- 
ing the engaging member 21 and the tube main body 3 
may be replaced by an annular ring or some other 

40 appropriate means. 

The coupling main body of the second embodiment 
is provided with a cylindrical cover boot 23 typically 
made of synthetic rubber that surrounds the outer 
peripheries of the engaging projections 8 and the 

45 engaging recesses 7. The.cover boot 23 has a length so 
selected that its front edge exactly abuts that of the 
cover boot of the corresponding coupling main body 
when the mated coupling main bodies 1a and 1b are 
coupled in position. 

so Since this embodiment is otherwise identical with 
the first embodiment, its components are respectively 
denoted by the same reference symbols as those of the 
first embodiment and will not be described any further. 
Since the engaging member 21 having engaging 

55 projections 8 and engaging recesses 7 is rotatable rela- 
tive to the tube main body 3 in this embodiment, the fire 
fighting hoses 2a and 2b do not have to be twisted at all 
to bring the engaging projections 8 and the engaging 
recesses of the two coupling main bodies into mutual 
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e the main bodies can be han- 
dled with ease. Additionally, the cover boots 23, 23 of 
the coupling main bodies 1a and 1b effectively prevent 
foreign objects from entering the gaps between the 
engaging projections 8 and the corresponding engaging 5 
recesses 7. 

FIG. 5 shows a third embodiment of the invention. 
In this embodiment, each of the engaging projections 8 
is provided on the second lateral side thereof with an 
integral resilient piece 30. The resilient piece 30 is 10 
formed by partly cutting the wall of the second lateral 
side of the engaging projection 8 to show resiliency. As 
the coupling main bodies 1a and 1b are brought into 
mutual engagement, the resilient piece 30 of each of the 
engaging projections 8 abut that of the corresponding 15 
engaging projection 8 to urge the first lateral side 
thereof to come close to that of the other corresponding 
engaging projection 8 until their hooked anchor sections 
9 are mutually engaged with each other. Thus, the resil- 
ient piece 30 is equivalent to the urging mechanism of 20 
the first embodiment. 

Since the resilient piece 30 of this embodiment is 
integral with the coupling main body, the latter is.struc- 
turally further simplified. This embodiment is otherwise 
identical with the first embodiment and, therefore, its 25 
components are respectively denoted by the same ref- 
erence symbols as those of the first embodiment and 
will not be described any further. 
- FIGS. 6 and 7 show a fourth embodiment of the 
invention. While this embodiment comprises engaging 30 
projections 8a and 8b and engaging recesses 7a and 7b 
but they do not practically show any peripheral gaps 
therebetween when the two coupling main bodies are 
put together for mutual engagement. There are alter- 
nately arranged three anchoring engaging projections 35 
8a and three receiving engaging projections 8b on each 
coupling main body. Each of the anchoring engaging 
projections 8a is provided in the inside with a peripher- 
ally protrusible anchor member 40, which is urged to 
protrude by a spring 41 . The anchor member 40 has an 40 
tilted front end surface. 

The outer peripheries of the engaging projections 
8a and 8b are surrounded by a release ring 44, which is 
an annular member to which each of the anchor mem- 
bers 40 is linked by means of a bolt 43. 45 

Each of the receiving engaging projections 8b is 
provided on a lateral side thereof with a anchor member 
receiving hole 42 for receiving the front end of the corre- 
sponding anchor member 40. This fourth embodiment is 
otherwise identical with the first embodiment and, there- so 
fore, its components are respectively denoted by the 
same reference symbols as those of the first embodi- 
ment and will not be described any further. 

The fourth embodiment of coupling according to the 
invention operates as follows. As the coupling main bod- 55 
ies 1a and 1b are put together to bring the engaging 
projections 8a and 8b and the engaging recesses 7a 
and 7b into mutual engagement, each of the engaging 
recesses 7a receives the corresponding anchoring 
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engaging projection 8a and each of the engaging 
recesses 7b receives the corresponding receiving 
engaging projections 8b. Then, the tilted front end sur- 
face of the anchor member 40 of the anchoring engag- 
ing projection 8a abuts the front end of the 
corresponding receiving engaging projection 8b to push 
the anchor member 40 into the anchoring engaging pro- 
jection 8a against the urging force of the spring 41. 
However, as the engaging projections 8a and 8b and 
the engaging recesses 7a and 7b are brought into com- 
plete mutual engagement, the front end of the anchor 
member 40 is urged by the spring 41 to protrude into the 
anchor member receiving hole 42 of the corresponding 
receiving engaging projection 8b. Thus, the coupling 
main bodies 1a and 1b are mutually engaged with each 
other. The mutually engaged coupling main bodies 1a 
and 1b can be released from each other by rotating the 
release ring 44 to push back the anchor member 40 into 
the engaging projection until the locked relationship 
between it and the anchor member receiving hole 42 is 
undone. 

This embodiment is characterized by the strong 
coupling effect it can produce because the engaging 
projections 8a and 8b are tightly received by the respec- 
tive engaging recesses 7a and 7b without any periph- 
eral gaps between them and the anchor members 40 - 
are securely held in the respective anchor member 
receiving holes not moved relative to each other for 
releasing them from each other. 

These characteristic features of this embodiment 
are particularly advantageous when the embodiment is 
used for electric connectors for telecommunications 
between fire fighters or signal or power supply lines 
because the coupling main bodies 1a and 1b are only 
axially moved and not rotated relative to each other for 
coupling them or releasing them from each other. A pair 
of matching electric connectors of any known type can 
be connected to each other by arranging them respec- 
tively in the coupling main bodies 1a and 1b and bring- 
ing the latter into mutual engagement. 

However, it should be noted that such electric con- 
nectors may also be used with the first or third embodi- 
ment, wherein the coupling main bodies 1a and 1b are 
rotatabfe relative to each other/ 

FIG. 8 is a partial plan view of a fifth embodiment of 
the invention obtained by modifying the first embodi- 
ment so as to have it provided with electric connectors. 
In this embodiment, an urging mechanism 10 of the 
above described type is buried in each of the engaging 
projections 8 with an insulation sleeve 50 of a synthetic 
resin material disposed therebetween. Each of the 
engaging projections 8 is also provided with a through 
hole 51 , through which a wire 52 is arranged to electri- 
cally connect the steel ball 15 of the urging mechanism 
10 to the outside. The steel ball 15 is used as a contact 
electrode and an electric through path is established as 
the steel balls 15, 15 of the urging mechanisms 10, 10 
of the mated engaging projections 8 come into contact 
with each other. 
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Each of the coupling main bodies of this embodi- Furthermore, the hooked anchor section 9 of each 

ment comprises six engaging projection 8. If they are of the engaging projections 8 is overhanging from the 

divided into two groups each having three engaging peripheral surface of the engaging projection 8 by a 

projections and the contact electrodes of the first group given angle so that the mated hooked anchor sections 9 

and those of the second group are referred to as the first 5 are even more strongly engaged with other when the 

and second electrodes respectively, the first and second coupling main bodies 1 a and 1 b are subjected to a load 

electrodes of the mated engaging projections provide trying to separate them from each other that may be 

two electric paths when the coupling main bodies 1a internal pressure of the coupling, 

and 1b are brought into mutual engagement. Alterna- Note that this embodiment is so dimensioned that a 

tively they may be so arranged that all the urging mech- w gap is produced between the top wall of each of the 

anism 1 0 of the six engaging projection 8 are used as engaging projections 8 and the bottom wall of the corre- 

the first electrode while the engaging projections 8 sponding engaging recess 7 when the mated hooked 

serve as grounding electrodes. anchor sections 9 are engaged with each other. Thus, 

If the coupling is under internal hydraulic pressure. when the mated hooked anchor sections 9 are in mesh, 

the coupling main bodies are subjected to a large axial is the engaging projections 8 and the corresponding 

load that tends to separate them from each other and engaging recesses 7 be axially moved further until the 

borne by the hooked anchor sections. In other words, oppositely disposed walls abut each other, 

the coupling main bodies are not unihtendedly released The second lateral side of each of the engaging 

from each other if its inside is under pressure. projections 8 is inclined relative to the axial line of the 

However, once the internal pressure isrelieved, the 20 coupling main bodies 1 a and 1 b. In other words, each of 

hooked anchor sections are held in the locked condition the engaging projections 8 is tapered and the peripheral 

only by the urging force of the urging mechanism. width is gradually reduced toward the front end and 

Therefore, if the coupling is not under internal pressure each of the engaging recesses 7 has a corresponding 

and subjected to an external impact or load such as a tapered profile with a peripheral width that is gradually 

force trying to twist the hoses, the coupling main bodies 25 reduced toward the bottom so that engaging projections 

can be rotated relative to each other to undo the locked 8 and the engaging recesses 7 may become mutually 

engagement of the hooked anchor sections and eventu- engaged with ease. The first lateral sides of the engag- 

ally separate the coupling main bodies from each other. ing projections 8 are substantially parallel to the axis of 

In order to eliminate this problem,- a coupling the coupling main bodies 1a and 1b. 

according to the invention is preferably provided with 30 Still additionally, each of the engaging projections 8 

locking mechanisms as will be described hereinafter. vis provided on the second lateral side with an urging 

FIGS. 9 through 14 show a sixth embodiment of the mechanism 10 comprising a cylindrical case member 
invention provided with such locking mechanisms. FIG. 14, a steel ball 15 protrusibly housed in the case mem- 
9 is a perspective view of the sixth embodiment. As ber 14 and a spring for urging the steel ball 15 to pro- 
described earlier, each of the engaging projections 8 is 35 trude, said urging mechanism 10 being buried in the 
provided on its first lateral side with a hooked anchor second lateral side of the engaging projection 8. Thus, 
section 9 that come into peripherally engagement with as the 'engaging projection 8 is received by the corre- 
the hooked anchor section 9 of the mated engaging pro- sponding engaging recess 7 for mutual engagement as 
jection 8. Thus, if the engaging projections 8 of the cou- shown in FIG. 3, the urging mechanism 10 of engaging 
pling main bodies 1a and 1b are axially in mesh and the 40 projection 8 and that of the adjacent engaging projec- 
main bodies are rotated relative to each other to bring tion 8 located at the second lateral side push each other 
the first lateral sides of the mated engaging projections to urge them to separate the engaging projections 8 
8 close to each other, their hooked anchor sections 9 from each other so that consequently the first lateral 
come into mutual engagement as shown in FIG. 10 to side of the engaging projection 8 comes closer to the 
hold the coupling main bodies 1 a and 1 b together. 45 first lateral side of the other adjacently located engaging 

Each of the hooked anchor sections 9 is provided at projection 8 and the hooked anchor sections 9 of these 
a base area thereof with a curved dent 1 1. to prevent two engaging projections 8 come into tight engagement, 
accumulation of stress from occurring there. Addition- As shown in FIG..9, each of the coupling main bod- 
ally, each of the engaging projections 8 is provided at ies 1a and 1b is provided on the outer peripheral sur- 
the front end corner of the second lateral side with an 50 face thereof with a plurality of tool receiving recesses 
arcuate guide section 12 that abuts the corresponding 120 designed for receiving a tool such as a wrench so 
guide section 12 of the mated engaging projection 8 that, if the coupling main bodies 1a and 1b become 
when they come into mutual engagement. Still addition- inseparable from each other because of grains of sand 
ally, the curved dent 1 1 is filled with an elastic plug or some other foreign objects caught in the gaps 
member 11a that is made of a soft, elastic and foamed 55 between the two main bodies 1a and 1b, they may be 
material and secured to the dent in order to prevent for- forcibly released by holding them with a wrench or some 
eign objects such as sand and dirt for being deposited other tool at the tool receiving recesses 120. 
there to obstruct the mutual engagement of the hooked The coupling main bodies 1a and 1b are addition- 
anchor sections 9. ally provided with a locking mechanism 121 that main- 
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tains the coupling main bodies in a locked condition and 
prevents them from being unintendedly released from 
each other by impact. Now, the locking mechanism 121 
will be described by referring to FIGS. 1 1 through 13. 

Every second one of the engaging recesses 7 is s 
provided near the bottom and on the second lateral side 
8b with a lock pin 122 peripherally projecting from the 
second lateral side. The lock pin 122 is a member hav- 
ing a diameter of about 3mm and 'made of a resilient 
material like a piano cord so that it is straight when it is 10 
free but can be resiliency bent by applying force thereto. 
The engaging recess 7 is additionally provided at the 
base of the lock pin 122 on the second lateral side with 
a relief hole 123 having a diameter greater than that of 
the lock pin 122 so that the lock pin 122 may be bent is 
there. Note that the relief hole 1 23 is filled with an elastic 
plug member 126 that is made of a soft, elastic and 
foamed material. 

The lock pin 122 may be arranged in each of the 
engaging recesses 7 or, alternatively, it may be 20 
arranged only in some of the engaging recesses 7. As 
described above, every other engaging recesses 7 are 
provided with an lock pin 122 in this embodiment. In 
other words, there are arranged three lock pins 122« in 
each of the coupling main bodies 1a and 1b. 25 

Every second one of the engaging projections 8 is 
provided at the front end thereof with a lock groove 124 
corresponding to the oppositely disposed lock pin 122. 
As shown in FIG. 12, the lock groove 124 is open at an 
end at a corner of the engaging projection 8 and closed 30 
at the other end deep in the engaging projection 8;; Addi- 
tionally, the lock groove 124 has a beveled section 125 
on the closed end to ensure that the lock pin 122 is 
moved away from the lock groove 1 24 without fail when 
it is released. Note that all the engaging projections 8 35 
are provided at the front end wfth a lock groove 124 so 
that the lock pins 122 are received by the respective 
lock grooves 124 without fail regardless, of the mutual 
positional relationship of the engaging projections 8 and 
the engaging recesses 7. 40 

As the engaging projections 8 are received by the 
respective engaging recesses 7 and the mated hooked 
anchor sections are mutually engaged, the lock pins 
122 are received by the respective lock grooves 124 on 
the front ends of the related engaging projections 8 and 45 
the front end of the lock pins 122 abut the closed ends 
of the respective lock grooves 1 24 as shown in FIG. 1 1 . 
Under this condition, the coupling main bodies 1a and 
1b are locked and peripherally unrotatable to disengage 
the hooked anchor sections 9. so 

For releasing the locking mechanism 121, the cou- 
pling main bodies 1a and 1b are axially moved to come 
closer to each other so that the engaging projections 8 
are axially moved toward the bottoms of the respective 
engaging recesses 7 until the lock pins 1 22 are pushed 55 
and resiliency bent by the front ends of the corresponds 
ing engaging projections 8 as shown in FIG. 13. Conse- 
quently, the front ends of the lock pins 122 are moved 
away from the closed ends of the corresponding lock 



grooves 124 to make the coupling main bodies 1a and 
1b peripherally rotatable. The engagement of the 
hooked anchor sections 9 is canceled by rotating the 
coupling main bodies 1a and 1b under this condition 
and the coupling main bodies 1a and 1b can be sepa- 
rated from each other. Since each of the lock grooves 
1 24 is provided at the closed end with a beveled section 
125, the corresponding lock pin 122 can be removed 
smoothly from lock groove 124 without being acciden- 
tally caught by the closed end of the lock groove 124. 

Note here that the all the lateral sides of the engag- 
ing projections 8 and the engaging recesses 7 are 
formed by radial planes passing through the central axis 
of the coupling main bodies 1a and 1b. More specifi- 
cally, as shown in FIG. 14, the first and second lateral 
sides 8a and 8b of each of the engaging projections 8 
(the lateral sides of each of the engaging recesses 7) 
and the lateral side of the hooked anchor section of 
each of the engaging projections 8 are defined by radial 
planes passing through the central axis O of the cou- 
pling main bodies 1 a and 1 b. 

The above embodiment of coupling operates in a 
manner as described below. For connecting the cou- 
pling main bodies 1a and 1b, they are coaxially placed 
vis-a-vis as shown in FIG. 9 and brought close to each 
other until the engaging projections 8 are received by 
the respective engaging recesses 7. Since all the six 
engaging projections 8 of each of the coupling main 
bodies 1a and 1b have an identical profile and arranged, 
at regular intervals, they can be successfully received 
by the engaging recesses 7 of the other coupling main 
body regardless of their angular positions. In other 
words, they can be brought into engagement with the 
corresponding engaging recesses 7 by rotating the cou- 
pling main bodies 1a and 1b by about 30° at most rela- 
tive to each other so that the fire fighting hoses 2a and 
2b connected to the respective coupling main bodies 1a 
and steel ball 15 do not have to be subjected to exces- 
sive twisting motion to bring the main bodies 1a and 1b 
into mutual engagement. 

As the engaging projections 8 are pushed deeper 
into the corresponding engaging recesses, the front end 
corners of the first lateral sides 8a or the second lateral 
sides 8b of the mated engaging projections 8 abut each 
other. Since the second lateral sides 8b are inclined and 
their front end corners are provided with respective 
guide sections 12, the engaging projections 8 are 
guided smoothly and surely into mutual engagement. 
As the mated engaging projections 8 come into axial 
engagement, the steel balls 15 of the urging mecha- 
nisms 10 arranged on their second lateral sides 8b 
press each other to urge the corresponding first lateral 
sides 8a to come close to each other. Once the hooked 
anchor sections 9 of the oppositely disposed first lateral 
sides 8a override the respective front ends of the 
hooked anchor sections 9, hooked anchor sections 9 
become peripherally engaged with each other under the 
urging force of the urging mechanisms 10 to hold the 
coupling main bodies 1a and 1b together and axially 
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immovable as shown in FIG. 10. Note that the sealing 
members 6 are pressed and deformed to a certain 
extent to ensure their sealing effect as described earlier. 

The mutual engagement of the coupling main bod- 
ies 1a and 1b is affected by the urging force of the urg- s 
ing mechanisms 10 and other forces including the 
reactive force exerted by the lateral sides 8a and 8b and 
the hooked anchor sections 9 that abut each other. In 
the above embodiment, all the lateral sides 8a and 8b of 
the engaging projections 8 and the lateral sides of the 10 
hooked anchor sections 9 are defined by radial planes 
passing through the central axis O of the coupling main 
bodies 1a and 1b and. therefore, the counter force and 
other forces applied to these members have signifi- 
cance only in the axial direction. No components of 75 
force trying to radially displace the coupling main bodies 
1a and 1b relative to each other are generated when 
they are mutually engaged. Thus, the coupling main 
bodies 1a and 1b are subjected only to radial and 
peripheral forces to ensure smooth mutual engagement 20 
when they are coupled together and, therefore, they 
would not be displaced for axial misalignment nor 
inclined relative to each other. ..... 

Additionally, although complex reactive force may 
be produced among the second lateral sides 8b that are 25 
inclined relative to the axial line of the coupling main 
bodies 1a and 1b and the urging force of the urging 
mechanisms 10 arranged on the inclined lateral sides 
8b may also be complicated, only the axial and periph- 
eral components of such forces have significance and 30 
hence the mutual engagement of the coupling main 
bodies 1a and 1b can be carried out smoothly and 
surely because the second lateral sides 8b are defined 
by radial planes. 

Note that the smoothness of engagement and dis- 35 
engagement of the coupling main bodies 1a and 1b is 
affected by the relative profiles and dimensions of the 
engaging projections 8, the engaging recesses 8 and 
the gaps between them. However, the fact that only the 
axial and peripheral components of various forces have 40 
significance greatly contribute to smooth engaging and 
disengaging operations of the coupling main bodies of a 
coupling according to the invention, although a number 
of prototypes will have to be tested to optimize these 
design variables for particular applications. 45 

As the mated hooked anchor sections 9 come into 
engagement in a manner as described above, the cou- 
pling main bodies 1a and 1b are locked and become 
peripherally immobile by the locking mechanism 121 so 
that they would not be unintendedly disengaged from so 
each other if the coupling is subjected to an impact or 
load given rise to by twisted hoses that are connected to 
them. 

For disengaging the connected coupling main bod- 
ies 1a and 1b, they are axially pushed to come close to ss 
each other and release the locking mechanism 121 and 
then rotated in opposite directions relative to each other 
against the urging force of the urging mechanisms 10 
until the mutual engagement of the hooked anchor sec- 



tions 9 is relinquished. Then, the coupling main bodies 
1 a and 1 b are separated from each other by axially pull- 
ing them apart. 

FIG. 1 5 is an enlarged partial plan view of a seventh 
embodiment of the invention, showing the locking 
mechanism thereof. Each of the hooked anchor sec- 
tions 9 of this embodiment is provided with a projection 
9a. With such an arrangement, the engagement of the 
coupling main bodies 1a and 1b is not relinquished 
unless they are axially moved by a given distance to 
come close to each other so that any unintended disen- 
gagement of the coupling main bodies 1a and 1b is pre- 
vented for certain by the combined effect of the locking 
mechanism 121 and the hooked anchor sections 9. 
Since this embodiment is otherwise identical with the 
sixth embodiment, its components are respectively 
denoted by the same reference symbols as those of the 
sixth embodiment and will not be described any further. 

FIGS. 16 through 18 shows the locking mechanism 
of an eighth embodiment of the invention. All or selected 
ones of the engaging recesses 7 is provided near the 
bottom and on the second lateral side 8b with a lock pin 

141 peripherally projecting from the second lateral side. 
The lock pin 141 is made of a superelastic material hav- 
ing a large Young's modulus and straight when it is free 
but can be resilientiy bent by applying force thereto. The 
engaging recess 7 is additionally provided near the bot- 
tom with a relief recess 142 having a large diameter so 
that the lock pin 1 41 may be bent there. 

The corresponding engaging projection 8 is pro- 
vided at a front end portion.of the second lateral side 8b 
thereof with a release hole 143. The location of the 
release hole 143 does not agree with that of the front 
end of the lock pin 141 but they are located close to 
each other when the hooked anchor sections 9 are in 
mutual engagement. Note that both the relief recess 

142 and the release hole 143 are filled respectively with 
elastic plug members 144 and 145 that is made of a 
soft, elastic and foamed material to prevent from being 
deposited by foreign objects such as sand or dirt. Since 
this eighth embodiment is otherwise identical with the 
sixth embodiment, its components in FIGS. 16 through 
18 are respectively denoted by the same reference 
symbols as those of the sixth embodiment and will not 
be described any further. 

When the coupling main bodies 1a and 1b are put 
together for mutual engagement, the lock pins 141 are 
bent to allow the engaging projections 8 to be received 
by the corresponding engaging recesses 7 as shown in 
FIG. 16. As the mated hooked anchor sections 9 are 
fully engaged with each other, the lock pins 141 are 
restored to the straight state by the own resilience and 
their front ends abut the respective second lateral sides 
8b of the corresponding engaging projections 8 to unro- 
tatably lock the coupling main bodies 1a and 1b as 
shown in FIG. 17. 

For releasing the locking mechanism, the coupling 
main bodies 1a and 1b are pushed to come close to 
each other so that the front end of each of the lock pins 
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141 is located vis-a-vis the corresponding release hole 
143 as shown In FIG. 18. Then, the front ends of the 
lock pins 141 can enter the respective release holes 
1 43 to make the coupling main bodies 1 a and 1 b periph- 
erally rotatable relative to each other to release the lock- 5 
ing mechanism as shown in FIG. 18. 

FIG. 19 is a partially cut away lateral view of a ninth 
embodiment of the invention, showing a part thereof in 
longitudinal cross section. The coupling main bodies 1a 
and 1 b of this embodiment are provided with respective 10 
annular lock members 151 that are axially slidable. The 
lock members 151 are axially urged to move toward the 
front ends of the coupling main bodies 1a and 1b by 
respective springs 152. 

Each of the lock member 151 is provided at the 75 
front end with a lock daw 153 projecting into the corre- 
sponding engaging recess 7. The lock claws 153 have a 
width slightly smaller than the gap formed between the 
second lateral sides 8b of each pair of mated engaging 
projections 9 when the engaging projections 8 are 20 
received by the respective engaging recesses 7 and the 
mated hooked anchor sections 9 are fully engaged with 
each other. Since this ninth embodiment is otherwise 
identical with the sixth embodiment, its components in 
FIG. 1 9 are respectively denoted by the same reference 25 
symbols as those of the sixth embodiment and will not 
be described any further. 

When the coupling main bodies 1a and 1b are put 
together for mutual engagement, the front ends of the 
lock claws 153 abut and pushed back with the lock 30 
members 151 by the front ends of the engaging projec- 
tions 8 against the urging force of the springs 152. 
When the engaging projections 8 are fully received by 
the respective engaging recesses 7 and each pair of 
mated hooked anchor sections are completely engaged 35 
with each other to produce a given gap on each of the 
lateral sides 8b, the lock claws 153 are moved forward 
by the urging force of the springs 152 to go into the 
respective gaps and unrotatabiy lock the coupling main 
bodies 1 a and 1 b. For releasing the locking mechanism, 40 
the lock members 151 are moved away from each other 
by hand against the urging force of the springs 152 until 
the lock claws 153 are pulled out of the gaps on the 
respective second lateral sides 8b. 

The locking mechanism and the locked or unlocked 45 
condition of the coupling main bodies 1a and 1b of this 
embodiment are visible from outside so that it can be 
reliably operated for mutual engagement or disengage- 
ment. Additionally, it is structurally simple and reliable 
and can be operated with ease. so 

A plunger mechanism as shown in FIGS. 20 
through 22 can be used as an urging mechanism 10 for 
the purpose of the invention. 

FIG. 20 is a longitudinal sectional view of the 
plunger mechanism, FIG. 21 is a front view of the 55 
plunger mechanism and FIG. 22 is a perspective view of 
the viscous body of the plunger mechanism. The 
plunger mechanism comprises a plunger main body 
21 1 that is a cylindrical member having an opening 212 
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at an end and made of metal. The plunger main body 
21 1 is additionally provided at the opening 212 with an 
internally projecting flange 213. The plunger mecha- 
nism also comprises a steel ball 214 disposed in the 
main body 1 1 and protrusible through the opening 212. 
The inner diameter of the flange 212 is slightly smaller 
than the diameter of the steel ball 214 so that the latter 
cannot totally come out of the opening 212 although it 
may partly protrude from the opening 212. 

An axially expandable coil spring 215 is housed in 
the plunger main body 21 1. It is held at an end to the 
bottom of the plunger main body 21 1 and abuts the ball 
214 at the opposite end to urge the latter to protrude 
from the opening 212. 

The internal space of the coil spring 215 is filled 
with a viscous member 216. The viscous member 216 
may be a dilatant fluid material or a viscous fluid mate- 
rial such as a pasty silicon-bound fluid compound filled 
in an elastic cylindrical bag 217 typically made of rub- 
ber. The viscous member 216 is deformed easily when 
the plunger main body 21 1 and the ball 214 are moved 
slowly (at low speed) relative to each other because it 
shows little resistance but becomes highly rigid when 
they are moved quickly (at high speed) relative to each 
other because of a progressive non-linear rise of its 
apparent viscosity. 
* : "The dilatant fluid material of the viscous member 
216 is a non-Newtonian fluid that is independent of 
elapse of time. The curve a in FIG. 23 illustrates a typi- 
cal relationship between, the compression stress and 
the deformation speed of such a fluid. As seen from 
FIG. 23, the apparent viscosity rises rapidly as the 
deformation speed increases to prove its dilatant fluidity. 
The curve b in FIG. 23 is the comparable relationship of 
a Newtonian fluid. The phenomenon as illustrated by 
the curve a is specific to rheologic fluid that is essen- 
tially different from repulsively plastic fluid. In dilatant 
fluid, the fluid operates as lubricant for the solid parti- 
cles passing therethrough so that little force is required 
for the plunger main body 21 1 and the ball 214 to start 
a relative movement at low speed. In other words, the 
dilatant fluid flows freely. If the plunger main body 21 1 
and the ball 214 move quickly relative to each other, on 
the other hand, the densely filled state of solid particles 
is destructed to increase the volume of the material. 

Thus, when the ball 214 is pushed into the plunger 
main body 21 1 at low speed, the viscous member 216 is 
deformed by the compressed coil spring 215 to allow 
the relative movement of the plunger main body 211 
and the ball 214. When, to the contrary, the ball 214 is 
pushed into the plunger main body 21 1 at high speed 
under the effect of large impact, the compression stress 
of the viscous member 21 6 (the stress generated by the 
force applied to the viscous member 216 to compress 
the latter) becomes very large to give rise to a reactive 
force (due to the rigid Young's modulus) to be applied to 
the moving ball 214 so that the movement of the ball 
214 is restricted and the ball 214 does not move further 
into the plunger main body 211, compressing the coil 
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spring 215. 

When such plunger mechanisms are used for the 
urging mechanisms 10 of a coupling according to the 
invention, they generate large resistance against the 
relative rotation that may be produced if the coupling is 5 
subjected to large impact that tends to instantaneously 
rotate the coupling main bodies 1a and 1b relative to 
each other. Consequently, the coupling main bodies 1a 
and 1b are prevented from rotating relative to each 
other to unintendedly relinquish the engagement of the 10 
hooked anchor sections 9. 

A plunger mechanism of the type as described 
above can be used not only as anti-impact locking 
mechanism for a coupling of the type under considera- 
tion but also for various applications. 75 

For example, an anti -impact plunger mechanism of 
the above described type may be used as a device for 
binding a fixed metal mold half and a movable metal 
mold half, as a coupling, as a jig for determining drilling 
locations, as a torque limiter and as a mechanical *2o 
device for indexing the angle of rotation of a turn table 
as well as for a number of different applications. A first 
member 218 and -a second member 219 may be resil- 
iency coupled by securing a plunger main body 21 1 to 
the first member 218 and arranging a conical engaging 25 
recess 220 is on the second member 219 and establish- 
ing a resilient engagement of the ball 214 and the 
engaging hole 220 as illustrated in FIG. 24. 

Then, if the ball 214 is subjected to large impact to . 
urge it into the inside of the plunger main, body 21 1 at 30 
high speed while the first and second members 218 and 
219 are in mutual engagement, the compression stress 
of the viscous member 216 is increased greatly to give 
rise to a large reactive force^ (due to the rigid Young s 
modulus) that tries to block the ball 214 and prevent it 35 
from moving any further. Consequently, the ball 214 
does not move into the plunger main body 21 1 to com- 
press the coil spring 215 so that the first and second 
members 218 and 219 maintain their engaged state. 

The viscous member 216 comprising a viscous and 40 
resilient fluid such as a dilatant fluid material or a pasty 
silicon-bound fluid material filled in the elastic cylindrical 
bag 21 7 as referred to above will be described in greater 
detail. The viscous member 216 in fact comprises "a 
non-compressible fluid" that does not substantially 45 
change its volume if subjected to high pressure. When a 
viscous member 216 is filled in an elastic cylindrical bag 
217 as shown in FIG. 25A, it shows a profile as shown 
by (a) if no external force is applied thereto. If subjected 
to external force applied in the axial direction of the so 
arrow as shown by (b), it is axially compressed but does 
not change its volume. Additionally, since the viscous 
member 216 is not resilient, it does not axially extend 
and radially narrowed unless external force is applied to 
axially pull it in the direction of the arrow as shown by 55 
(c). 

Thus, when the internal space of the coil spring 215 
is filled with the viscous member 216 as shown in FIG. 
25B and external force is applied to the ball 214 to com- 



press the coil spring 215 as shown by (a), the internal 
viscous member 216 is axially compressed along with 
the coil spring 215 and the elastic bag 217 is radially 
extended to the outside through the helix of the coil 
spring 215. If, on the other hand, the external force 
applied to the ball 21 4 is removed, the elastic bag 21 7 is 
axially extended by the resilient force of the coil spring 
215 to reduce its radial dimension as shown by (b). 

A same effect can be obtained if the coil spring 216 
is contained in the elastic cylindrical bag 217 of rubber 
along with the viscous member 216 as shown in FIG. 
25C. When external force is applied to the ball 214 to 
compress the coil spring 215 as shown by (a), the vis- 
cous body 216 is also compressed along with the coil 
spring 215 to radially extend the elastic bag 217 so that 
the coil spring 215 is separated from the peripheral wall 
of the bag. If the external force applied to the ball 214 is 
removed, the elastic bag 217 is axially extended by the 
resilient force of the coil spring 215 to reduce its radial 
dimension. 

Thus, the elastic bag 217 containing the viscous 
member 216 may be arranged inside the coil spring 215 
or, alternatively, the coil spring 215 may be arranged in 
the elastic bag 217 along with the viscous member 216. 

Note that the elastic bag 2 1 7 containing the viscous 
member 216 may be replaced by an elastic cylindrical 
body of sponge or the like soaked with a dilatant fluid 
material or a pasty silicon-bound fluid material. 

FIG. 26 shows an eleventh embodiment of coupling 
according to the invention. In this embodiment, each of 
the tube main bodies 3 is provided with an external seal- 
ing member 255 arranged on the outer periphery 
thereof and having its front end surface operating as a 
sealing surface and an annular sealing member 256 is 
fitted to the front end. 

Thus, the sealing member 256 is arranged on the 
outer peripheral surface of the engaging projections 8 
and the engaging recesses 7 in this embodiment. When 
the coupling main bodies 1a and 1b are connected 
together, the engaging projections 8 are protected by 
the sealing members 256 of the two main bodies to pre- 
vent foreign objects such as sand and dirt from entering 
and being caught by the gaps between the engaging 
projections. 

Each of the sealing members 256 are provided with 
a lip section 257 for airtight sealing and a boot section 
258 having a U-shaped cross section for preventing for- 
eign objects such as sand and dirt from entering the 
coupling. 

FIG. 27 shows a twelfth embodiment of coupling 
according to the invention. Each of the tube main bodies 
3 of this embodiment is provided on the outer peripheral 
surface thereof with a hose fitting section 284 having a 
plurality of projections in the form of indentation. A hose 
(not shown) is tightly fitted to the outside of this hose fit- 
ting section 284 and locked in position by a clamp ring 
(not shown). 

Each of the tube main bodies 283 of this embodi- 
ment is additionally provided on the outer periphery 
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thereof with a ring member 285 screwed onto it. The 
engaging projections 8 and the engaging recesses 7 of 
the coupling main body is in fact arranged on the front 
end of this ring member 285. The ring member 285 is 
provided on the outer periphery thereof with a boot 
member 286 for preventing foreign objects from being 
caught by the gaps of the engaging projections 8. The 
boot member 286 is substantially cylindrical and has a 
bellows section 257 arranged at the front end thereof. 

Now, a method of machining the coupling main 
bodies 1a and 1b having a profile illustrated in FIG. 14 
will be described by referring to FIG. 28. 

The lateral sides of the engaging projections 8 and 
the engaging recesses 7 of the coupling main bodies la 
and 1b are defined by radial planes passing through the 
central axis of the coupling main bodies 1a and 1b. For 
producing the engaging projections 8 and the engaging 
recesses 7, the front end surface of each of the coupling 
main bodies 1a and 1b is worked with a milling machine 
or the like but the use of an ordinary milling machine will 
be inadequate because all the lateral sides will be 
formed in parallel with each other with such a machine. 

This problem is solved by using a cutting method as 
illustrated in FIG. 28. Firstly, a substantially cylindrical 
work W for producing a pair of coupling main bodies 1a 
and Ibis fitted to a work holding member 330 of a work 
holding bed mechanism 331 . A work holding bed mech- 
anism 331 is designed to rotate the work A around its 
central axis which is referred to as X-axis or A-axis by 
any given angle. The bed of any known milling machine 
can be used for it. Then, a milling cutter 332 is fitted to 
the milling head 333 of the machine in such a manner 
that it intersects the X-axis of the work W. The tool head 
333 can move the. milling cutter 332 along the central 
axis of the work W. Again, the machining head of any 
known milling machine can be used for it. 

The milling cutter 332 is moved axially, while rotat- 
ing the work W, so that the cutting point of the milling 
cutter 332 moves along the profile of each of the engag- 
ing recesses 7 (or the engaging projections 8) to pro- 
duce an engaging recess 7 at the front end of the work 
W along with lateral sides 8a and 8b and a hooked 
anchor sections 9 for it. 

When the engaging recess 7 is formed, the work W 
is rotated by a given anjgle for cutting the next engaging 
recess 7. The milling operation is continued until all the 
engaging recesses 7 or the engaging projections 8 are 
produced. 

When the central axis of the milling cutter 332 is 
made to radially agree with a line intersecting the cen- 
tral axis of the work W for the actual milling operation, 
the cutting point of the milling cutter 332 is peripherally 
displaced by a distance equal to the radius of the milling 
cutter 332. For cutting the second lateral side 8b that is 
inclined relative to the X-axis of the work W or an arcu- 
ate line wrth the milling cutter 332, the peripheral dis- 
placement of the cutting point is further changed. The 
milling head 333 is designed to be movable along the Y- 
axis that is perpendicular to the X-axis of the work W in 
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order to compensate such displacements that may be 
given rise to by the displacement of the milling cutter 
332 in radial and/or cutting directions. 

With the above described machining method, the 
cutting point of the milling cutter 332 is always directed 
to the central axis of the work W when the lateral sides 
8a and 8b are cut so that these sides can be defined by 
planes passing through the central axis of the coupling 
main bodies. Additionally, the above described machin- 
ing method can be used with existing facilities or mini- 
mal modifications to existing facilities to reduce the 
manufacturing cost. 

Claims 

1. A coupling for coupling hoses or a hose and 
another device, characterized by comprising: 

a pair of coupling main bodies (1a, 1b); 
a pair of sealing members (6) formed on the 
front end surfaces of the respective coupling 
main bodies (1a, 1b) for axial abutment; and 
a plurality of engaging projections (8, 8a, 8b) 
arranged on the front end of each of the cou- 
pling main bodies (1a, 1b) and axially project- 
ing and engaging recesses (7, 7a, 7b), each 
being defined by adjacent two engaging projec- 
tions; 

said engaging projections (8, 8a, 8b) and said 
engaging recesses (7, 7a, 7b) of the coupling 
main bodies (1a, 1b) being so designed as to 
be axially and complementarity engaged with 
the corresponding engaging recesses (7, 7a, 
7b) and the engaging projections (8, 8a, 8b) of 
the other coupling main bodies (1b, 1a); 
each of said engaging projections (8, 8a, 8b) of 
the coupling main bodies (1a, 1b) being pro- 
vided with a hooked anchor section (9, 40) for 
peripheral engagement with the corresponding 
one of said engaging projections (8, 8a, 8b) of 
the other coupling coupling main bodies (1a, 
1b) to restrict axial movement of said engaging 
projections, thereby axially holding the cou- 
pling main bodies (1a, 1b) together. 

2. A coupling for coupling hoses according to claim 1 , 
characterized in that: c .: 

said engaging projections (8) and said engag- 
ing recesses (7) of the coupling main bodies 
(1a, 1b) are so designed as to be axially and 
complementarily engaged with the correspond- 
ing engaging recesses (7) and the engaging 
projections (8) of the other coupling main body 
and peripherally rotatable relative to each other 
to a predetermined extent; 
said engaging projections (8) are provided on a 
■ lateral sides thereof with respective hooked 
anchor sections (9) designed to be peripherally 
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engaged with the corresponding hooked 
anchor sections (9) of the other coupling main 
body (1b, 1a) to restrict axial movement of said 
engaging projections relative to each other, 
thereby axially holding the coupling main bod- 5 
ies (1a, 1b) together; and 
said engaging projections (8) are provided on 
the other lateral sides thereof with respective 
urging mechanisms (10, 30) for resiliency urge 
the other lateral sides of the engaging projec- 10 
tons (8) of the other coupling main bodies (1b, 
1 a) to separate the mated engaging projections 
(8) away from each other. 

3. A coupling for coupling hoses according to claim 2, is 
characterized in that each of said urging mecha- 
nisms (10) is a plunger mechanism comprising an 
urging member (15, 214) prbtrusibly arranged 
inside the other lateral side of the engaging projec- 
tion (8) carrying it and a spring (16, 216) for urging 20 
the urging member to protrude from the other lat- 
eral side. 

4. A coupling for coupling hoses according to claim 2, 
characterized in that each of said urging mecha- 25 
nisms is an urging piece (30) partly cut from said 
other lateral side of the engaging projection (8) as 

an integral part thereof. 

5. A coupling for coupling hoses according to claim 1 , 30 
characterized in that: 

said engaging projections (8a, 8b) and said 
engaging recesses (7a, 7b) are axially *. 
engaged with the corresponding engaging 35 
recesses (7a, 7b) and the corresponding 
engaging projections (8a, 8b) of the other cou- 
pling main bodies (1b, 1a) to become peripher- 
ally substantially unrotatable relative to each 
other; 40 
said engaging projections (8a, 8b) are provided 
with respective hooked anchor members (40) 
projecting peripherally from said one lateral 
sides; and 

said hooked anchor members (40) are periph- 45 
erally engaged with the corresponding engag- 
ing projections (8a, 8b) of the other coupling 
main bodies (1b, 1a) to restrict axial movement 
thereof, thereby axially holding the coupling 
main bodies (1a, 1b) together. so 

6. A coupling for coupling hoses according to claim 1 , 
characterized in that each of said coupling main 
bodies (1a, 1b) comprises a sealing surface carry- 
ing member (5) carrying said sealing surface (6) on 55 
the front end thereof and an engaging member (21) 
carrying thereon said engaging projections (8, 8a, 

8b) and said engaging recesses (7, 7a. 7b), said 
engaging member (21) being rotatable relative to 



said sealing surface carrying member (5), said 
sealing surface carrying member (5) being provided 
integrally with a hose or a device for connecting the 
hose. 

7. A coupling for coupling hoses according to claim 1 , 
characterized in that said pair of coupling main bod- 
ies (1a, 1b) being provided with electric connectors 
(10, 50, 52) to be electrically connected to the cor- 
responding ones of the other coupling main bodies 
(1b. 1a) when the latter are coupled together. 

8. A coupling for coupling hoses according to claim 2, 
characterized in that: 

it is provided with a locking mechanism (121, 
151) for locking said coupling main bodies (1a, 
1b) and holding them unrotatable relative to 
each other. 

9. A coupling for coupling hoses according to claim 8, 
characterized in that said locking mechanism (121) 
comprises: 

resiiiently bendable lock pins (122) arranged 
substantially peripherally at the bottoms of the 
respective engaging; recesses (7); and 
lock grooves (124) arranged on the front ends 
of the corresponding engaging projections (8) 
for receiving said lock pins (1 22), so that; *. . 
said lock pins (122) are engagedly received by 
said respective lock grooves (1 24) and the front 
ends of the lock pins (122) abut the closed 
ends of the respective lock grooves (124) to 
unrotatably lock the coupling main bodies (1a, 
1b) relative to each other when the coupling 
main bodies (1a, 1b) are coupled with each 
other and, for releasing the lock, the coupling 
main bodies (1a, 1b) are moved close to each 
other to bend the lock pins (122) by the front 
ends of the respective engaging projections (8) 
to relinquish the mutual engagement of the 
front ends of the lock pins (122) and the 
respective lock grooves (124). 

10. A coupling for coupling hoses according to claim 8, 
characterized in that said locking mechanism (121) 
comprises: 

resiiiently bendable lock pins (141) arranged 
substantially peripherally at the bottoms of the 
respective engaging recesses (7); and 
release holes (143) arranged on the front ends 
of the corresponding engaging projections (8) 
for receiving said lock pins (141), so that; 
^ the front ends of said lock pins (141) abut the 
lateral sides of the corresponding engaging 
projection (8) at locations near the .respective 
release holes (143) to unrotatably lock the cou- 
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pling main bodies (1a, 1b) relative to each 
other when the coupling main bodies (1a, 1b) 
are coupled with each other and, for releasing 
the lock* the coupling main bodies (1a, 1b) are 
moved close to each other to make to front 5 
ends of the lock pins (141) to be aligned with 
and allowed to enter the respective release 
holes (143) to relinquish the locked state. 

1 1 . A coupling for coupling hoses according to claim 8, w 
characterized in that said locking mechanism (151) 
comprises: 

lock members (151) axially slidably arranged 
on the coupling main bodies (1a, 1b), said lock 15 
members (151) being urged by respective 
springs (152) to move toward the front end of 
the coupling main bodies (1a, 1b); 
said lock members (151) being provided with 
respective lock claws (153) projecting there- 20 
from such that, when the coupling main bodies 
(1a, 1b) are coupled together, said lock claws 
(153) project into the respective peripheral 
gaps between said engaging projections (8) 
and said engaging recesses (7) to unrotatably 25 
lock the coupling main bodies (1a, 1b) relative 
to each other. 

12. A coupling for coupling hoses according to claim 1 , 
characterized in that the lateral sides of said engag- 30 
ing projections (8) and the inner sides of said 
engaging recesses (7) are defined by planes pass- 
ing through the central axis (o) of said cylindrical 

- coupling main bodies (1a, 1b). 

35 

13. A coupling for coupling hoses according to claim 
12, characterized in that said engaging projections 
(8) are tapered and the engaging recesses (7) have 
a tapered profile. 

40 

14. A coupling for coupling hoses according to claim 1, 
characterized in that said sealing surfaces (256) 
are located inside said engaging projections (8) and 
said engaging recesses (7), that are peripherally 
arranged to surround the sealing surfaces (6). 45 

15. A coupling for coupling hoses according to claim 1, 
characterized in that said sealing surfaces (6) are 
located outside said engaging projections (8) and 
said engaging recesses (7) and peripherally contin- so 
uously arranged to surround said engaging projec- 
tions and said engaging recesses. 

16. A coupling for coupling hoses according to claim 2, 
characterized in that each of said urging mecha- 55 
nisms is realized as an anti-impact plunger mecha- 
nism comprising: 

a cylindrical plunger main body (213) having an 
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opening (212) at an end; 
an engaging member (214) arranged in the 
plunger main body (213) and protrusible from 
said opening (212); 

a coil spring (21 5) arranged in the plunger main 
body (213) and compressible along the axis of 
said plunger main body to urge said engaging 
member (214) to protrude; and 
a viscous member (216) arranged in said 
plunger main body (213) to become rigid when 
said plunger main body (213) and said engag- 
ing member (214) are quickly moved relative to 
each other and deformed when said plunger 
main body (213) and said engaging member 
(214) are slowly moved relative to each other. 

17. An anti-impact plunger mechanism for resiliently 
engaging two members and locking them to prevent 
them from being separated by impact, said anti- 
impact plunger mechanism characterized by com- 
prising: 

a cylindrical plunger main body (21) having an 
opening (212) at an end, an engaging member 
(214) arranged in the plunger main body (213) 
and protrusible from said opening (212) and a 
coil spring (215) arranged in the plunger main 
body (213) and compressible along the axis of 
said plunger main body to urge said engaging 
member (214) to protrude: 

characterized in that: 
a viscous member (216) is arranged in said 
plunger main body (213) to become rigid when 
said plunger main body (213) and said engag- 
ing member (21 4) are quickly moved relative to 
each other and deformed when said plunger 
main body (213) and said engaging member 
(214) are slowly moved relative to each.other. 

18. An anti-plunger mechanism according to claim 17, 
characterized in that said viscous member (216) is 
a dilatant fluid material or a pasty silicon-bound 
fluid material contained in an elastic bag (217). 

19. An anti-plunger mechanism according to. claim 17, 
characterized in that said viscous member (216) is 
a dilatant fluid material or a pasty silicon-bound 
fluid material soaked in an elastic body. 

20. A method of manufacturing a pair of substantially 
cylindrical coupling main bodies (1a, 1b) having a 
plurality of peripherally arranged and axially pro- 
jecting engaging projections (8) and engaging 
recesses (7), each being arranged between any 
two adjacent engaging projections, and designed to 
be complementarily coupled with each other char- 
acterized in that said method comprises steps of: 

rotatably holding a substantially cylindrical 
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work (W) along its central axis for forming said 

coupling main bodies (1a, 1b): 

holding a milling cutter (332) movably along the 

axis of said work (W) to cut the front edge of 

said work (W) to produce said engaging s 

recesses (7) and said engaging projections (8); 

and 

rotating said work (W) around its central axis 
and moving said milling cutter (332) along the 
central axis to cut said work, while moving the 10 
cutting point of said milling cutter (332) along 
the profile of each of said engaging recesses 
(7) and said engaging projections (8) to pro- 
duce the latter. 
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FIG. 3 
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